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Thirty-one sets of uniform seed-treatment tests were conducted in 
1940 by cooperators in 18 states to determine the relative value of red 
copper oxide, zinc oxide, and Semesan for improving the seedling stands 
of beets, cabbage, cucumbers, peas, spinach, and tomatoes. The object 
of these tests was to obtain comparable data from a wide area of the 
country which would serve as a suitable basis on which pathologists 
could make recommendations. The data that were previously available 
were from a relatively few States and their general applicability had 
not been demonstrated. The need for such data was demonstrated by the 
survey of State seed-treatment recommendations made by Dr. J. G. 
Korsfall in 1939. This survey showed that the recommendations differed 
widely from State to State and it was suggested that this was because 
of a lack of precise information. 


Because of the limited facilities and the exploratory nature of 
the work in the first year the tests in all localities in 1940 were 
limited to a relatively few crops and the better known seed protectants. 
The tests may be expanded to include more crops and more seed protect— 
ants in 1941 if further facilities are provided and-there is sufficient 
interest in the work. 


The seed protectants used in the 1940 tests were red copper oxide, 
Zine oxide, and Semesan. The red copper oxide was represented by Cupro- 
cide and the zinc oxide by A. A. Z. Special Zinc Oxide, both of which 
are manufactured by the Rohm and Haas Company. Semesan is a product of 
the Bayer-Semesan Company. The seeds were purchased from a seed company 
at Norfolk, Va., and were of the following varieties: Detroit Dark Red 
beets, Copenhagen Market cabbage, A. and C. cucumbers, Thomas Laxton 
peas, Old Dominion spinach, and Marglobe tomatoes.. 


Each set of seed-treatment tests consisted of 5 replications of 
100 seeds of each treatment and a check for each of the 6 crops. On 
February 13 and 14 all of the seeds were treated at the Virginia Truck 
Experiment Station in a motor driven rotary seed treater (Fig. 263, Va. 
Truck Expt. Sta. Bul. 96) for 15 minutes at 40 revolutions per minute. 
Table 1 gives the dosages of the protectants applied to the different 
seeds. 


Table 1.--Dosages of protectants used. 
Red copper Zinc Semesan 


Kind of seed oxide oxide (Oz. £0775 
(Percent by weicht) (Percent by weight) lbs. of seed). 


Beets 2 2 3 
Cabbage Ps 2 1 
Cucumbers 0.25 0.25 3/4 
_ Peas 0.25 0.25 3/4 
Spinach 2 2 3/4 
2 2 i/o 


Tomatoes 
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The dosages of red copper oxide and Semesan used in these tests 
were those recommended ‘by the manufacturers. Zinc oxide was used in 
each case at the same dosage as red copper oxide. 


After treatment the seeds for each replication were counted and 
packaged in numbered envelopes at Norfolk. The numbers on the envelopes 
corresponded to the order in which each replication was to be planted 
in the randomized plot. The sets of treated and packaged seeds were 
then sent to each cooperator, together with directions for planting and 


forms on which to record the data. 


Hach cooperator planted the seeds in the greenhouse, hotbed, 
coldframe, or field at whatever time of year he chose (whenever possible 
at the customary time of year for each crcp in his locality). The seed- 
ling stands were recorded when all of the plants were up. The length 
of time from the planting date varied according to the rate of emergence 
of each crop and the local environmental conditions. 


The data were sent to the Virginia Truck Experiment Station where 
they were analyzed statistically by Fisher's method for the analysis of 
variance for a randomized block experinent. The summarized data for all 
of the tests on each crop are presented in tables 2, 3, 4, 5, 5, and 7. 


The tests for each crop are grouped in the tables with the ones 
with significant data as determined by Snedicor's "F" test at the top, 
followed by those whose data are not significant. Within each group 
they are arranged alphabetically by States. The most important data 
are presented in the first six columns which give the geographical 
location, date of planting, average seedling stand for cach treatment 
and check and the difference between treatments required for significance. 
. The data on environmental conditions and number of days required for 
emergence are presented in the other columns. No marked correlation of 
seed-treatment results with the environmental conditions as recorded 
for these data is evident, but they do give an indication of the wide 
range of conditions under weich these tests were conducted. 
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Table 2.--Results with beets. 


verage number Pre- Days 
of seedlings Soil. cip- Temper- .to- 
State and plant- Treatment Sign. Plant- Soil moist ita- ature eme- 
ing date CuO _9n0 Sem. . Ck. Diff. ed in pH -ure tion Air “oilrge 
Conn. 3/25 155.8. ,960S 110y8.. 7u2 gl Vere een, bee wee 5 nee Be Ble Fe 
Conn. B/1G8 120.4. 78.0) GACG cata, ly oe ne 5.4 Wet .57 58 -- 6 
Georgia 2) 28m Wee Se, Ge 4 Ob sO uence, melons ah ten. meee nism ne tio Let e 
T 
Illinois Fol Ne ena Pathe Fa We ak sare conn Ue tay lilly TE 4.5= —- 2,33 53 51 12 
me 5.0 ‘ 
Mass. G/19 W422 -7616.109.2. 46.9 0 eee ee ee Yes Sd. 5 F 
Mich Be 00 eA 35 he eae Bho lone lee WALL, Ge LS eT 12 
Ned. 6/21, 110;2 997.0 Tleve 59/8, ooo Ee 5.6 7.9 2.74 63 62. =- 
etal 4/3 BO as Gite eg hey ole Bal 1 40or os 25. 45 2 22 
Rats 4/27 103-7. A9n0 OGL? (37 pecan 6.4 24.3 .87 51 -- 1 
SaGdC ee lO) Dlus Ose berg Od. Ae aA a es Le merce Ba.” fae | here BO g 
oe. Cis) Sil 57.4. 1OGe0 106. 60000) 4 col omme oe Bey, a Ol ered Oe 1z 
B50. (Be) 8/1. 424.8 “ere 4620 Pol. co ly oe 5.7 Abb ead 66. ve 7 
Pexniu.) 4/133. 8. 80.6) 90 .5a. 6015 eA Phi 7 Oe Ge ke OG log log 8 
Tex. (W. ) Bille 166.02 56..0 7h co whee eo oi is 7.9 23.0 .64 68 — g 
Wis 5 Siew 72a chee: 5S.Osuloo. a laee ane 6.4—- 14.4" 0.539260 ale 
, 6.6 
Va. 8/5 «9140 -B7.8 93.4 38.0 I oeea @ anon Grou Ww 71 68 -- 
Va. BJ POmm Soe Re GAO Ou Oca le Ao ae Weis 6:2. 10.9% 1.25 46 50 9) ae 
Va. 0 / Sim tl Sate l05040018.5., 66.6 walbace our. Bucs De ceed ecu ae 13 
Del ALS uAGeO: AG. ura. Oil SoC Woes 6.4 Dry 1.00 -- -- -- 
Fla. Sd OS Ouel One 102. 109 6. ae. omen 6.6. 8.5.. .05.60 —- 5 
Nod. Ay Rete) Pa a eat Ue PU on Wil Aino i ese es bow igle TORN else age dees Y 60 87 5 
a O (20k. Oh 0 te OG) ie Ris et Bes Gautal: Siam 5.7 10.4 4.08 50 59 ce 
Navas) Gi tile Biche, Ages: Oia Le ak at co ea Be 7.4 Wet 1.42 -- -- -- 
New. Gia) ee le Atm Oy Oneal. tina ts same oe 5.0 12.7 Opt. 65 -- 12 
WeC.. UA wl OD ahs Bo tO Ode an) Caen me en i Orr 14 
Okla Silt On Shel OG. Onl Aa uor o. bat men ie Ali, 12.4. “5a = ae 
Penn. Bhs liui00 Am, Oecd. alti. cS coun itl a5 pa a 6.6 18.0 .80 69 65-70 9 
Terns (ts): LO; Sasoeao . COlOneGge oe tlc) ta Wade re 75 16. ea = 10 
W.Va. 5/Bi-« 207.6 1ios0r 11S r iol no. Ne ee 6.5 el. 2 ee be. 65 enon, 
Wis. 5/ Si Fos 44 36.6) Tue. Lote Leo CL Le 6. 0-18.20 ‘si seemoe 8 
6.8 
H.Y.(I.) *Ithaca, N.Y. 
* Soil temperature between 8:30 and 9 a.m. N.¥.(L.1I.)=Long Island, N.Y. 
**Soil temperature at 2 p.m. N.Y.(G.) =Geneva, 4.1. 
PCUt CG... @0barleston, sence 
W.S.> Data not significant at 5 percent point. §.C.(E.) +=Edisto, S.C. 
Oot. = Optimum moisture. exas(V.) =Weslaco, Tex. 
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eae ee =Yoakum, Tex. 
.Hotbed 

SE atG 
fy. Ghasnneeae 
.f.>=Coldframe 
W *Watered 


oe 
td 


Table 3.--Results with cabbage 


Average number Pre- Days 
of seedlings Soil cip- Temper- to 
State and plant- Treatment Sign. Plant- Soil moist ita- ature eme- 
ing date Cusd ZnO Sen Ck. Ditt.2ed) in pe —ure tion AirSoil rege 
Conn. 2/26 64.0 78.4 78.8 53.6 B16) GaP. wee W 73 69 5 
Conn. Bile S52 74.4: “Bty.0 "47.6 7.65 oR. 5.4 Wet 2 59 -- 5 
Georgia 2/28 52.2° 46.8 62.0 52:8 Grete Bes. 2 Was Velo ‘sii ga ? 
iy 
Illinois 5/26 43.27 62.8 52.6° 44.6 3.9 Ff 45- ——) ‘2.24 5450 gl 
: 5.0 
Mass. BIAS 38.0 721 78 8.0 "69.0 eg Wiese) | ae 5 - ie 72 Sm 4 
Mich. 122 Ae. 0 MMO aD 2 ee. O eC ate 24 AO, “E825 56 49 14 
de g/28 768.8" 65.8 97.6° 79.8 51° 46.8.° 5.6 9 We GQo ee 5 
Ns Yoo.) 3/27" 62.4 °64.0 88.2 °56.2 ~ 104 COLT: 6.9 1675-50 64/64 4 
29.8 
Okla. Bye) 70-0" 97.6 78.0 “64 Pane ee real. 1370 *Se 7 5 
Penn. 5/28 “72.6° 79.4. 64.0 “80.6 MW 2rueO. Te Fl ‘1070 §.68 64 65-707 
Bis Loe 6/14“ 61873.0: 80,2 °°62.8 Mae. 7 oe. G4 MOR IO O0 G4-—= 6 
Bre tov SIO) 11) 4eeO 269-0 471.07'60.8 Mia sever, 5.3 © 5 510 68: cL? 
S648.) 2/2328 2M. A 6688.6 “10.5 FB BM+-5.8. “56.0. SA 72 7h 7 
Devesiw.) 10/6 38.6"46.0 48:6 G0.6. 1d F. 7.5 1608. Bee 27 oe 5 
W.Va. Bh °7O AGG. 2" oh B eas SBP SG He 6.4 BS SHY 71.68 5 
Wis 5/21. 62.2 "70.6" 72.6 ° 59.0 Oe i ape, 6.3- 45-2 he 628.71 5 
6.8 
Va Bi19"'70,0° 63.8 83.4" 59.6 6.9 G.H. 5.9 Wet We 270) 7a: 4 
Va. “iG ALG 86.4 83.2 ee. 4 SG ine 6.2 10.9 1.25 45 — 
Va P15) GO .08 21,0 SL.4 76 75° H. 5.3 “5-5 1653 7176 — 
Del. AGO da OP AG. 2 50,0 55. 4 BS Pe tae 6.4 Dry 1.00 -- -- -~ 
Fla. Po eee 0.8 78.0 es W.si* FB, 6.6 (825 ‘05 60'=-— 5 
I 
V.J Biel M5018 §4e.2 49,2 “S270 WS. ew. 5.6 ~ 29 74 65°62 -— 
Me Ci) 125 50.0. An. 8 129.4 74s iosre. Te 5.5: "16.4 I50- 64785 9 
Eee ten) 5/21 816.8 141914 * 23008 “ee 0 it Seek: 5.0 12.7 Opt. -- — 8 
Terecuy a) P4211 35-0 44.4, 49.6 4D WGP eG Te er.O MSO 4405.66 772 6 
Texas(7.) 3/11 53.4 66.0 60.8 65.8 ane a 7.9 2350 64 67 —— fg 
Wis. B/G) “"SO.2 40.4 “S1LV4 “Bee Soe e. 6.4- 14.4 .68 63 60 7 
6.5 
* Soil Temperature at 2 p.m. 
UY) (GaeeGeneva.. Nay. KF. =Fielda 
N.Y.(L.I.)=Long Island, N.Y. H.3B.=Hotbed 
N.Ys(t)) =lthacsact. Y. C.F.=Coldframe 
5201001) \=Chanteston, SC. r.S.+Data not significant at 5-percent/ 
S.C a idisto, ys. Cn YW, = Watered point 
Texas(.) =Weslaco, Tex. I. Irrigated 
Texas(Y.) +Yoakum, Tex. T, =Trace 
G.H. * Greenhouse Oot.=Ontimum moisture 


State and plant- 


ing date 


Conn. 
Conn. 
Del. 
Georzia 
Illinois 


Texas(Y.) 
Texas (W.) 


gun fw 


g/11 


Texas(W.) 10/3 


W. Vas 


5/8 


(Op) (aay AES (Gs) (ep) PREY Bes (sp) 7 (ep 


OO oy OFS or © 


Table 4.--Results with cucumbers 


“Average number 
of seedlings 


Treatment 
Z2n0 sen. 
if Sits) 058) 
44.8 38.4 
ls oe Oe 
Clee, Sie 
A3)0: BRL6 
65.8 = 52°58 
81.5 84.4 
65. Sa 6425 
go.0 = 54.0 
49.2. 45.8 
ol. oa Sores 
47.4 51.6 
64.8 7O.2 
69.8 75.4 
tals Ole Cee 
G1l.0 2973-4 
A. Oy iano. et 
Mee ai. o 
DO. OmBoOo ne 
EEO] oo. 
68.4 765.6 
ne 0. soe. S 
42.2 37.8 
67.8 (G8.0 
62.0 63,0 

vO 4 
Seen 49.4 
45.8 51.4 
60.6 56.2 
ADAG ae 


td 


bd 
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4 Vet 
4 Dry 
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>=Geneva, N.Y. 
N.Y.(L.1.)=Longe Island, ¥. 
SL UMECa eas \ 
Texas(Y.) =Yoaicum, Tex. 
Texas().) :Weslaco, Tex. 


xr 
ie 


Soil temperature between 8:20 and 9 a.m. 
** Soil temperature at 2 p.m. 


. -Greenhouse 


.-Data not significant at 5-percent point 
WT: 2 Vatered 
-Field 


-Trace 


MeO # 2 


. Plant- Soil moist ita- ature 


ure tion AirSoil rege. 


65** 


67 
51 


F 
a 
Opt .-Optimum moisture 


NN EAR ON 
Oop 


Days 


6 
10 


Om pb | NI 
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‘Table 5.—-Results with peas. 


Average number Pre> Days 
State and plant- of seedlings Soil cip- Temper- to 
ing date Treatment Sign. Plant- Soil moist ita- ature  eme- 
Cu50 ZnO Sen Ck. Diff .Med in pH -ure tion AirSoil rge 
Conn. B/ 20) ea. 2068.27.90, 8042.0 6.50.6, 5.4) Wet 84 59 =~ 8 
Georsia 2/28 77.6 56.8 70.6 48.4 7 OMyGH. BABS 2h 15. Gal vero 61 64 8 
| W 
Illinois ios, GE. "67.0 62.6 Sen0. 10.8 F 4,.5- -- 2.24 54 50 12 
5.0 
Mass 5/14 69.6 50.0 76.4 29.6 BES) 5.6 3.0 1.03 58 48 1l 
Mich Aj 220086, 20042.6 165. 40040.2 2) 1 git, MANIC. 7bEiwes 56. 49 14 
Ned 3/287 764.8058.0 -89.80:51. 4. 809.99, 06.8). 05:6) 95 W 69 -- ie 
Ros. 6/21 #73 .00WEs. 28489 2845.00. Pian6t..en, 5.6 Es. OMet74 6362 -- 
view By E76 Ceeo?.0 <64.41/63.0 Saber, 78.22. 00810 63: = 12 
sense ee s/s 8 6s6.84 Ge.4 «11.47. 56.6 5 00a. 5, ie 94.6 Gepa5ieows 19 
Neyer.) Bf 19a od.08H43.0 “76. 8ebor6e SRS oe er. 5.0 12.7 =<- 65 — 6 
N.C. 6/3 “466,40082.8 «59,8558 68-002: a. OF. -- — 1.08 66 -- 15 
Penn. 5) SIVeeo.Oties.0 £69, 2fe57 joe. bas 10Ee. 6.6 16.0 .67 59 55-70 7 
a. AJ OPRNAG. Ge 1e2.6 +55.0ndl 2 Ge Ge oleae. 6 Aen, 3 87 51 -- ‘LL 
S.6. 08:9 8/1 CASee7 6 39 268 BIS 3).00, fr. S.7e te. 5 45 83 90 8 
Texnauian) 89S/140052-2PW41.8 «55.40 e20y2a>.8 20.88.08. 7.90.25.0 Bus64 5 — 5 
I 
Pee ie) 10/3 SoA 168659.2 667. 28236.48 B15) 39. oe. 7.5006. Ra 39 64a- 9 
WoVa. 5/8 70.0869.2- 84.2 61.4 BS oe, 6.5 21:2 ° 60 55 See 
Wis. 5/6 @w27 4025.49 #68.42,78 20 9.50.52. 6.4- 14.4 82 52 62 10 
| 6.6 
Wis. Oyo lwee. 40s? .0 51. eVie7.2 9.98, ag 6.3-.15.2 2.2. 64 72 5 
. 6.8 
Va. Bjee Wec.baeet.6 1. 2.215 Gh eee CP BE.85.92 81. ae! O71 64 7 
Va. @/I2EdA2OPWeS.0 «26.8.8 2x2 GOn Me. Osh'G.20.80.0 CIRS5 49 =5 19 
Va. Bye) 20.2 (40.4 2. 20.4 Ogee? tne. 6.3 ~5.6 1.58 7176 -- 
Del. a) O87). 27.64.6 (76.8.874.0 W.52.82. 6.2 Dry .25 -— -- 
Del. 20 Gwe. OF <8 3.0) 65.8881 46 W.S2. SF. 6.4 Dry 1.00 -- -- -- 
Fla. 3/9 91.6 91.8 90.4 88.8 WSe, OR. 6,593.88. 5104808 5oyee 10 
I 
i. 9/20 89.4 88.8 91.0 86.5 NW. Seer. 5.5 10.4 4.88 60 59 = 
Okla. 3/6 69.2 64.6 70.5 69.4 NOR er. Alk. 8.8 -- 49 -- 16 
S.0ae® 6/1. 61.8?-86.6).83.3,884.0 N. SRS. £070.05. of ese eree 1 
Wexest@)  4/11°-79.69-82.6 .91.8.%80.0 NW. Se. 6G. 7 .08,07.0 COMO Sakae 9 
* Soil temperature between 8:30 and 9 a.n. 
mrenG., =Geneva, N.Y. et Sere WsWatered 
W.Y.(L.1.)=Long Island, N.Y. H.B.=Hot bed T-Trace 
Moisi)  -ltbace, UY. G.H.~Greenhouse I-Irrigated 
Texas(W.) =Weslaco, Tex. C.F.+Coldframe 


Texas(Y.) =Yoakum, Tex. 
N.S. -Data not significant at 5-percent point 
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Table $5.--Results with ‘spinach 


Average number oo . kre Days 

State and plant- of seedlings Plant- . -Soil. cip- Temper-.te 
ing date Treatment Sign. : Soil moist ita- ature emer 

2 Cu0 ZnO ~=Sem. en Ditt. aed. in HE -vure tion AirSoil ree 
Conn.» 12/26 §58.0) 55.4 (45.6%, 644.46 0.60 BG He BS.S5e vet aeaw ~~ 72 GEemaesS 
Conn. 5/18@-67.485, 65.0% 65:60 £43 :05g9s. calee- 5.4 Wet 2. 59--- 5 
Georgia 2/28 64.2 66.0 59:2 50.8 7:0) *H.B, “ovaneieccee coor vd 

, W ‘ 
Illinois AJO5 Al, OBs46.4 S521) eb APG ae ee A.5- -- 2.24 54 50 re 
5.0 -: 
Mass. 5/14%.70.08,68.2 153,40 6s5 00 Bo. Sa me. 5.6%, 3S. 00ge403 58 42 10 
Wich. “A[22 «65.89,50.08 72:00, 099.40 2a 6e ae An AQ, 7mele04 49 42 12 
Nod. 3/284 82.00, 83.2 24.08 278.00 06. Sh 26. he BS. 15 Bo W 74 -- 8 
Bods G$/209,59.27,60.4 49.42.5553 .45.67.15 82. 5.6 10.4 4.08 60 59 = 
Noe) h4/3 > AP. GP 4456 62568. 621. oemlO 7a ee 5.1, 14.6 3.59.45 41 15 
Penn. 5/28%. 47. 40 32.2 355,85 /eeo. Gams Oe ae. 2.15.15.0%m1 781 67 65-7ORle 
R.1. 4/27 @S0.4ee80.2 979.26 33. Gauee Sa ee 6.45 24.5 (467 49 -- = a9 
S.C.(E. ) 3/1 1(64.49.68.4 62.8) 054.60, 88.18 2%. 85. 7h ieo-Ommemor eo 16 
Texastwe) 003 /124,69.2).29'9 45.65. 820.68 a4. on ae. 7,9, 25,008\n6 67 —- 4 
W.Va. 5/8 0/47.49/44;8) 738/09827/8m4. 1) Be. 6.5),21.2 436 53,62" 29 
Wis. 5/6 &:40.08.40.0 (63. 6ayG¥3- baal). Oe ee. §.4- 14.6 1.88 61 59 13 
6.6 
Wis. 5/316 223 0821.4. see Cee oe OF Sr 6.3— 13.2 24. 7on70 10 
j 8.8 
Va 2/22. 62.88,64:0 061.08 847/00 87. 2h eG Oe 85.98 ee 4 Ga, 6 
Va 5/13. 59. BaG6G6 “52.2. 9 Bbc eG. Bee. 6.2 10.9 1.25 45 -- 15 
Va 9/5 2635:07\49.0 35. 60.026.2) 90.78, Be. 5, Sp 25. 555s Fae 13 
Del 4/30 .39.60e43.8. 82.4 (350g 4S 3, 6.4 Dry 1.0 ---- -- 
Del. 4/29R AO. S0v26 OR M49. 72 5S. SaaS Bee. 6.2 Drv .25—--- -— 
Fla 3/9 13.63.08u71.0 £87.40. 264.490. S Bee. 6.6 8.5 .05 59 -- 5 
I 

isu 6/21 #52.61645.23 wS6.2) 9 S7. GaaarS ae 5.5° 07.900 2.74 63 62 8 
N. YG) 5/1 450.46048.6",42.80, ©45.6.00eS Bee. 17a 20. BagnnO9 52 —— 10 
Ns V4Gh.O 5/214 25.6h ye? Se D188 1S. Sees wee. 5.0 -- ~- 65 — 8 
Okla. B/11 58.6. -58.4 56.4 ~ 5418. Sy oe Alk. 9.3 -- 53 -- 20 
S.C.0c am ©20/118v40.2) 749.8 247.988. 44.6) ES ee. 5.3). 83.500081 62°79 %e ee 
S.Cctn)) a/) s.2seee0. 4 (85. 4.45 WES Sy ee. 5.7). 18.5 45 84 90 5 
TexastYe) 94/12 .55.47,160.4 61.0) (54.2 NOS MC. ih 7.040 Bee oe oe 6 
Hesaacwe), G10/5 tet s.68,55.62.741.29 B20 OLS wee 7.5 16.3 I 76-—— 9 


* Soil temperature between 6:20 and 9 a.m. 


#*S 65 
Soil temperature at 2 p.m. N.S.=Data not significant at 5~percent / 


Way.ti i) sithace nN. 7, ; C.F.=Coldframe . point 
N.Y.(G.) =Geneva, N.Y. G.H.=Greenhouse 

5.0. (2 Wendisto,5.C. H.B.=Hotbed 

S.C.(C.) =Charleston, S.C. F. =Field : 
Texas(‘J.)=Weslaco, Tex. W. <Yatered : 

Texas(Y.)=Yoakum, Tex. I -Irrigated & 
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Table 7.--Results with tomatoes 


Average number Pre- Days 


State and plant- of seedlings Soil cip- Temper- to 
ing date Treatment Sign. Plant- Soil moist ita- ature  eme- 
Cu50 ZnO. Sen. Ck. OLiteOduime tpiar “Ure, Udon Airooll Bee 
Conn. A/S ES .GanoO.8eGS.o aes05 Ibi?” G.H. 5.85 Wet We 68: 72" 2 
iy. Gs) ee 2 £0.44 60,0 47-4 15.5 C.n. 6.4 19-5 WW 7S —— 6 
Sac ey) g/is5. exize 2ieeres: (brake ticks: ine 57 als .5 6Y.45 83800 8 
W.Va. Bil BAdR eGo oe. 28000 Seo GLB. 6.4 17.9 Wo 72-42 ” 
Va Ajgemis0.4086.00feeno (eto. (tets) 6.2 9.5 1.25 60 69 10 
Del 2/20 25-6 40.8 A559) Ale WS. FT, 6.4 Dry 1.00 — -- = 
Fla S/O 7 3s-68 7OL0URraes (eons Tiss> tr 6.6 8.5 .08 59 —— 9 
I 
Gas Ai Oits? Goren. sas tfe7i4 tess Geo) 6ioiae.3 12.04 62 6B 9 
Illinois 4/25 75.0 68 68.8 7A Ness F. 4.5- -- 2.24 54 50 12 
:; eae | 5.0 
Mass BIV9 86.0: 83.4 “62,2 Bess mS G.H. 4.5 -- W 74 52 6 
Mich 5/20) 53-69 40. ei t4are  Otass sr oR. Veh. BL S4k6eee 16 
ee Rios (G18 "91.6 99.4. 89-8) N Ss G@.H ok. eo "74 ee -~ 
Nid, Siok Uae (CA.e Leeue < SeEO Mos F. 5.6 29 ark 6a 62 = 
Kodi. Gf20r #40 4u P4618 MESS kenkGS tes, ecur: 56 O24) 2 08Ns0 59 =~ 
ip Ul De nk 26) 456:.(2KG028) 6In0%~ Gee NcS O:Pout 5. 5 ele. 4 6 1660: 67ase 12 
Nn. fs / DL eAG sD erG0 220Nb lea dacdS.Geaies F. 5.0 alas 7 a s0nteee es e 
Okla. Bla eG0s0i6os 6) aon ewaORA AstiIS Why GOH. wales 15.0 soagieer eg 9 
Peun 5/28 88.8 85.6 86.4 76.2 Ws CoP iw Zeb olGe0 cuepS3465 465270 7 
R.I Bis) Wesoo, 4c 7.6) ese) Nase «=«ClH.. 6:5 38.6 W 7h 66 -- 
&.0.(2.) 2/23 71lish>ub Ie 1/688 & (62. 40iN-S meperesn 66.0 WO veal. 8 
etae (2) | 4/1) 63.2 (8558 514 97922) NS. C.F. 7.0 13:5 <05 66 70 8 
Bezas(W.) 3/14 (20.2 21.6 21.6 39.0 HS F. 7.9 23.0 2.37 68 — 2 
PexmssiW.) 10/5 24.0 $7.49909.6 33.6 ~diesan ¥. Wor l6.6 Lee 8 
Wis B/Sl 407.4. SOeOmG4.2 46. 8ianiis F. 6sG2nl5.2 .16°72 2 7 
6.8 
Wis 6/26. 76.6 74.4 75.8 6448 N.S. fF. 6.5 —-- .3 64 68 5 
Va. S/o MSi.2 87.79 66.4 84:4 Nee G.b. 5.9" —~ W  "74e67 —- 
Va O15 - 62:4 S520. .68.2. 6006 iiss. F, 5.6 6.6 1.53 7Le%6 — 
A 4 


W.Y.(G.) =Geneva, N.Y G.H.=Greenhouse 
N. YaG.)  =Iithaca fet. Y H.B. -Hotbed 
av.tiei. lone Island, N.Y, C.F.=Coldframe 
Texas(Y.) <Yoatorm, Tex. Pr, 2Field 


N.S.:Data not significant at 5-percent point 
W. =Watered 

ia’ slrrigated 

Opt.=Optimum moisture 
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Table 8.--Number 


Beets 
Cabbae 
Cucumbers 
Peas 
Spinach 


Tomatoes 


cantly 
is the 


and percentage of tests in which each treatment is sisnifi- 
better than the check and the other treatments (percentage 
figure in parenthesis) . 


Number and p 


Reale, ercentage of tests in which-- 
No. ote Cus0 is sign. u2n0, is tSien ae Semesan is sign. 
Sign. better than-—- better than-~ better than-— 
tests Gheck ZnO Sem. Check Cuod Sen. Check CusO ZnO 
18 14(78) «8(44) 5(28) 7(39) 3(17) 2(11). 15(83) 3(17) 7(39) 
19 4(21) 1( 5) O( 0) 12(63) 9(47) 1( 5) 15(79) 17(89) 6(32) 
19 18(95) 4(21) 4(21) 16(84) 0( 0) 1( 5) 1e(95) 1( 5) 6(32) 
22 %820(91) 1045) 20.91) aso) eeCke ye ORO meel(a ee (se) are) 
159  15(79)r.2(10) 7(37) 45079) 2010) $(47)  40(s3) ao) 20) 
5 4('8) 0(.0) 0.0) 28@000)<0Gf0) 8.00). ge40co8 > 12 ao) 


The relstive value of the various treatments is further indicated in sum- 
marized form in tabla 9 in which the value of each material is expressed by the 


total number cf times it is significantly better than the check and the other 
treatments. 


Thes 


@e values are obtained by totalins the data in the preceding: 


table for each material on each crop. 


Cabbage 
Cucumbers 
Peas 
Spinach 


Tomatoes 


Table 9.—-Relative value of treatments .. 


sion. possible Coppen TGside Semesan 

tests value oxide 
ey 54 | 27 12 55 
19 sy) Sti eh ee 38 
19 57 26 Ly Fai) 
ae 66 os MF: 46 
19 59 va | 24 26 14 
9) 15 4 5 5 


The cost of treating seed depends on the material used, 


the price of the material for the quantity that is purchased. The cost of 


treating 100 pounds of seed at the dosages used in these tests 
are purchased in various quantities is shown in table 10. 


on price lists of February 1940. 
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ee NO See 


the dosage, and 


when the materials 
The costs are based 


@ 


& 


6 


Table 10.--Cost of materials for treating 100 pounds of seeds 


Quantity 
purchased Cug0 ZnO Sen. Cus0 ZnO Sem. __ Cun ZnO Sen. 
Pounds : Beets . Cabbage Cucumbers 
aL LAO Ovaa inn Le OO Waihi: s 43.1, LesOe yg OO 94 rey «12 f48) 
255 «83 240, .-2.30 .83 - 40 Ad a8) 05 sD? 
LOO se a7) PY} ee i) one 20n is: mh e. 04 Aia}s) 
1,000 ek BS 24 -- e725 24 -— 09 405 — 
Peas Spinach , Tomatoes 
uu 208 Hie ee tU 13804, Lasoo are 1.80 15.00 47 
255 .16 700 gor ta) titi ar ms PLE? . 38 
100 5* ree) 04 DO tai 30 a0 w ae Ay) cys) 
1,000 ieee a, eae Walia a 24 = 
* Quotations on 24 pounds for red conper oxide and 50 pounds for zine oxide. 


** Quotations on 250 pounds for red copper oxide and 200 pounds for zinc oxide. 


Remarks and additional data given by some of the cooperators may be 
summarized as follows: 


Beet tests: In Connecticut, Massachusetts, New Jersey, and Virginia, 
more post emergence damping-off occured with the zinc treatment than with the 
other treatments or the check. The least amount occurred with red copper oxide 
and an intermediate amount with Semesan. 


Cabbage tests: New Jersey reports that there were twice as many weak 
plants with the red copper oxide as with the zinc oxide and Semesan treatments. 
An intermediate number of check plants were weak. At Geneva, N. Y., growth 
was decidedly superior with the zinc oxide and Semesan treatments and inferior 
with the red copper oxide and check. Zinc oxide treated seed and untreated 
seed came up much better than the others at Charleston, 5. OC. 


Cucumber tests: Connecticut reported more post emergence damping-off 
with Semesan than with the other treatments. Damping-off in the check was in- 
termediate. In New Jersey, there was much more post-emergence damping-off with 
Zinc oxide and the check than with the red copper oxide and Semesan treatments. 


Pea tests: In Florida, the zinc oxide treated series were about 1 day 
later in emerging and the seedlings were decidedly yellow for several days. 
In New Jersey, most of the post-emergence damping-off occurred with the Semesan 
treatment, least with .the zinc oxide and the red copper oxide treatments and 
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the check was intermediate. lost of the weak plants occurred with the 
Zinc oxide and check, however. The seed coat of the Semesan-treated 

seed remained heaithy while that of the red copper oxide seed decayed. 
Zinc-oxide-treated seed produced yellowed plants. The zinc-oxide-treated 
seed also produced yellowed plants at Geneva and Ithaca, WN. Y. and in 
Virginia. At Ithaca, N. Y. the Semesan seedlings were the most vigorous 
while at Edisto, S. %., those from the red-copper~oxide-treated seed were 
the most vigorous. In Virginia, there was good growth with both red 
copper oxide ed Semesan treatments in the greenhouse and apparent stimu- 
lation from the red copper oxide treatment in the field test in the spring. 


Spinach tests: In Massachusetts, most of the post-emergence damp- 
ing-off occurred with the Semesan treatment and the check was intermediate. 
In New Jersey, however, the most post-emergence damping-off occurred with 
the check and the least amount occurred with the red copper oxide and 
Semesan treatments. Slightly more damping-off occurred in the zinc oxide 
_treatment than in the other two. At Edisto, S. C., the seediings from 
red copper oxide ard zinc oxide treated seeds were more uniform and vigor- 
ous than those from the Semesan or check. 


Tomato tests: In Massachusetts the most post-emergence damping 
off occurred with the red copper oxide treatment and the least with the 
zinc oxide treatment. Semesan and the check were intermediate. More 
plants with infected stems occurred in the check than in the treatments. 
In New Jersey, no differences could be detected in the amount of post- 
emergence damping-off with the different treatments. 


Discussion 


A number of rather striking facts are brought out by the cooper- 
ative tests in 1940 which, because of the wniform methods vsed, the wice 
range of environmental conditions encountered, and the statistical sig- 
nificance of the data, should serve as a reliable basis on which general 
recommendations may be made for treating seed of the crops included in 
these tests. 


It will be noticed in table 9 that from 18 to 22 of the tests with 
beets, cabbage, cucumbers, peas, and spinach were Ssignificent as compared 
with only 5 for tomatoes. Apparently seed treatment is, in general, less 
important with tomatoes than with the other crops tested. The data for 
the relative value of the treatments in the same table indicate the fol- 
lowing: 


l. That red copper oxide and Semesan are of about equal value 
for treating beet seed San, that zinc oxide is only partly 
‘effective. 


2. That Semesan is distinctly superior for treating cabbage 


seed, zinc oxide sh REE, and red copper oxide very 
inveerions 
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3. That red copper oxide and Semesan are of about equal value 
for cucumber-seed treatment while zine oxide is only partly 
effective. 


4. That Semesan is superior for pea-seed treatment, that red 
copper oxide is intermediate and that zinc oxide is very 
inferior. 


5. That red copper oxide and zine oxide are about equally good 
for spinach-seed treatment and that Semesan is only partly 
effective. 


6. That zinc oxide, Semesan and red copper oxide are about 
equally good for tomato-seed treatment. 


The general observations made by some of the cooperators indicate 
that red copper oxide is injurious to cabbage seedlings, and that zinc 
oxide is very injurious to pea seedlings. 


There appeared to be no general correlation of the amount of 
post-emergence damoing-off with any of the seed treatments. 


Since the cost of treatment is an important economic factor in 
choosing between several materials that have proved of approximately 
equal value as seed protectants, it is well to consider the treatments 
in the light of the data in table 10. Red copper oxide and Semesan ac-— 
cording to the data in table 9 are of about equal value as seed protect— 
ants for beets and cucumbers, tt reference to table 10 reveals that 
the cost of treating seed of these crops is much less with the red copper 
oxide. Red coppver oxide would therefore be the logical choice. Also, 
Zinc oxide is the logical choice for spinach-seed treatment because of 
its lower cost (table 10) even though red copper oxide is about equally 
good as a protectant {table 9). The choice of a material for tomato- 
seed treatment is more complicated. The data in table 9 indicate that 
all three of the protectants that were tested were of about equal value. 
The data in table 10, however, show that it is cheaper to treat with 
Semesan when the material is purchased in from 1- to 25-pound quantities, 
but that it is cheaper to treat with zinc oxide when 100 or more pounds 
of material is used. Red copper oxide is the highest in cost of any of 
the treatments when used on tomato seed regardless of the quantity pur- 
chased. The cost of the treating material is not much of.a factor in 
choosing a protectant for cabbage and pea seed since Semesan is distinctly 
superior to the other materials for these crops. 
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